Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 10-023606 
(43)Date of publication of application : 23.01.1998 



(51)Int.CI. 



B60L 11/14 
B60K 6/00 
B60K 8/00 
B60K 17/04 
B60K 41/04 
B60L 15/20 
F02D 29/02 



(21) Application number : 08-173355 

(22) Date of filing : 03.07.1 996 



(71 Applicant : HITACHI LTD 

(72)Inventor : OYAMA TAKASHIGE 
MINOWA TOSHIMICHI 
OSUGA MINORU 



(54) TRACTION CONTROL METHOD FOR POWER PLANT OF AUTOMOBILE AND TRACTION 
CONTROLLER FOR AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a traction controller for 
automobiles that enhances cost efficiency and cleanliness. 
SOLUTION: A traction controller for automobiles is constructed, 
so that planetary gears 4, a continuously variable transmission 5 
and a control unit 8 will be contained. The control unit 8 controls 
the torque and revolution speed of a first internal combustion 
engine 1, a second combustion engine 2 and a motor 3, as the 
power plants. The control unit also control torque allotment to the 
power plants, according to the amount of throttle opening □ and 
vehicle speed V by a 'control method based on combination of 
actuation-stop switching . Further the control unit control 
revolution speed allotment to the power plants by a 'feedback 
control method using the planetary gears and the continuously 
variable transmission'. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] In the prime-mover drive control approach of the automobile which carries out drive control of 
two or more prime movers for transit The driving force assignment control approach which assigns a 
driving force assignment to said each prime mover, and controls said each prime mover according to the 
demand driving force value needed for transit The prime-mover drive control approach of the automobile 
characterized by carrying out drive control of said each prime mover combining the rotational-speed 
assignment control approach which assigns a rotational-speed assignment to said each prime mover, and 
controls said each prime mover according to the rotational-speed value about transit. 

[Claim 2] The prime-mover drive control approach of the automobile characterized by giving priority to and 
controlling said driving force assignment control approach rather than said rotational-speed assignment 
control approach in claim 1. 

[Claim 3] The prime-mover drive control approach of the automobile characterized by to carry out drive 
control of each of said prime mover by the torque assignment control approach which assigns a driving- 
force assignment to each of said prime mover, and controls each of said prime mover according to the 
demand driving-force value which needs two or more prime movers for transit for the engine combustion 
temperature of each of said prime mover, and transit in the prime-mover drive control approach of the 
automobile which carries out drive control. 

[Claim 4] In the drive control unit for automobiles which carries out drive control of two or more prime 
movers with which an automobile is equipped for transit The driving force assignment means assigned to 
each driving force with which said each prime mover should bear this demand driving force value according 
to the magnitude of the demand driving force value needed for transit of said automobile, The driving force 
control means which controls the driving force of each of said prime mover based on this driving force 
assignment assignment, The rotational-speed assignment means means assigned to each rotational speed 
to which said each prime mover should bear this rotational-speed value according to the magnitude of the 
rotational-speed value about transit of said automobile, The drive control unit for automobiles 
characterized by having the rotational-speed control means which controls the rotational speed of each of 
said prime mover based on this rotational-speed assignment assignment. 

[Claim 5] It is the drive control unit for automobiles characterized by for said two or more prime movers 
being the combination of a combustion equation prime mover and an electric-type prime mover, and said 
driving force assignment means giving priority to and assigning the larger one of said assignment 
assignment to said combustion equation prime mover in claim 4. 

[Claim 6] The drive control unit for automobiles characterized by having the means which carries out a 
selection setup of the combustion system from which an exhaust gas property differs for said every 
combustion equation prime mover according to the demand driving force value which is the drive control 
unit for automobiles which carries out drive control, and needs two or more combustion equation prime 
movers with which an automobile is equipped for transit for transit of said automobile. 
[Claim 7] The drive control unit for automobiles characterized by having the means which carries out a 
selection setup of the combustion system from which an exhaust gas property differs for said every gas 
column of said combustion equation prime mover according to the demand driving force value which is the 
drive control unit for automobiles which carries out drive control, and needs the combustion equation prime 
mover which has two or more gas columns with which an automobile is equipped for transit for transit of 
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said automobile. 

[Claim 8] The drive control device for automobiles characterized by to have a means control the 
combustion equation prime mover concerned so that the damping force by the engine brake of said 
combustion equation prime mover may share the regenerative-braking force which said electric-type prime 
mover should bear according to the regeneration charge permissible dose of the dc-battery which supplies 
power to said electric-type prime mover in the drive control device for automobiles which carries out drive 
control of the combustion equation prime mover with which an automobile is equipped for transit and the 
electric-type prime mover. 

[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_eije?u=http%3A%2F%2Fwww4.ipdLncipi.gojp%... 2006/07/12 



JP,10-023606,A [DETAILED DESCRIPTION] 



1/8 ^— V 



* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with the prime-mover drive control approach of an automobile equipped 
with compound prime movers, such as internal combustion and an external-combustion-engine type, and 
an electric machine (motor) type, especially a passenger car, and the drive control unit for automobiles. 
[0002] There are an electric vehicle which used the electric machine type (the following, motor), an 
automobile using an internal combustion engine, a hybrid car which combined the internal combustion 
engine, the external combustion engine, and the motor in an automobile, and there is a technique indicated 
by JP,6-144020,A, JP,7-336810,A, etc. about drive control of a hybrid car. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional technique, to 
a fuel economy or exhaust air purification nature, a technical problem remains in weight at the hybrid car 
itself, and the motor of an internal combustion engine and an external combustion engine is in the situation 
of having not yet resulted in solution with the technique of only driving force assignment control at flight 
range. 

[0004] Therefore, the purpose of this invention is to improve the field of combination control of not the 
field of each simple substance engine performance of a prime mover but an internal combustion engine, an 
external combustion engine, and a motor, and offer the prime-mover drive control approach of an 
automobile and the drive control unit for automobiles a fuel economy, exhaust air purification nature, whose 
long-distance performance, etc. improve. 
[0005] 

[Means for Solving the Problem] In the prime-mover drive control approach of an automobile that the 
above-mentioned purpose carries out drive control of two or more prime movers for transit The driving 
force assignment control approach which assigns a driving force assignment to said each prime mover, and 
controls said each prime mover according to the demand driving force value needed for transit, According 
to the rotational-speed value about transit, it is attained by carrying out drive control of said each prime 
mover combining the rotational-speed assignment control approach which assigns a rotational-speed 
assignment to said each prime mover, and controls said each prime mover. Or it is **** which carries out 
drive control of said each prime mover by the torque assignment control approach which assigns a driving 
force assignment to said each prime mover, and controls said each prime mover according to the engine 
combustion temperature of each of said prime mover, and the demand driving force value needed for 
transit. 

[0006] Moreover, other descriptions of this invention are set to the drive control unit for automobiles which 
carries out drive control of two or more prime movers with which an automobile is equipped for transit. The 
driving force assignment means assigned to each driving force with which said each prime mover should 
bear this demand driving force value according to the magnitude of the demand driving force value needed 
for transit of said automobile, The driving force control means which controls the driving force of each of 
said prime mover based on this driving force assignment assignment, It is in having the rotational-speed 
assignment means means assigned to each rotational speed to which said each prime mover should bear 
this rotational-speed value, and the rotational-speed control means which controls the rotational speed of 
each of said prime mover based on this rotational-speed assignment assignment according to the 
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magnitude of the rotational-speed value about transit of said automobile. 

[0007] Since assignment control in consideration of the NT property of rotational speed and driving force is 
performed according to this invention, operation of each prime mover is a best efficiency point, and it can 
carry out on the purest combustion conditions. 

[0008] Furthermore, another description of this invention is to have the means which carries out a 
selection setup of the combustion system from which an exhaust gas property differs for said every 
combustion equation prime mover according to the demand driving force value which is the drive control 
unit for automobiles which carries out drive control, and needs two or more combustion equation prime 
movers with which an automobile is equipped for transit for transit of said automobile. 
[0009] Furthermore, description with one [ another ] more of this invention is to have the means which 
carries out a selection setup of the combustion system from which an exhaust gas property differs for said 
every gas column of said combustion equation prime mover according to the demand driving force value 
which is the drive control unit for automobiles which carries out drive control, and needs the combustion 
equation prime mover which has two or more gas columns with which an automobile is equipped for transit 
for transit of said automobile. 

[0010] According to this invention, since discharge of the injurious ingredient of exhaust gas is made into 
min, exhaust air purification nature improves. 

[001 1] And description with one [ another ] more of this invention is further according to the regeneration 
charge permissible dose of the dc-battery which supplies power to said electric-type prime mover in the 
drive control device for automobiles which carries out drive control of the combustion equation prime 
mover with which an automobile is equipped for transit, and the electric-type prime mover to have a means 
control the combustion equation prime mover concerned so that the damping force by the engine brake of 
said combustion equation prime mover may share the regenerative-braking force which said electric-type 
prime mover should bear. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is drawing showing the drive control unit for automobiles of one example 
by this invention. Drawing where the drive control unit for automobiles was carried in the automobile is 
shown. It sets to drawing and is a drive control unit for automobiles. It is constituted including an epicyclic 
gear drive 4 (the following, GSET4), the stepless change gear 5 (the following, CVT5), and a control unit 8 
(the following, ECU8). 

[0013] That is, the 1st internal combustion engine 1 (following, ICE1) as each prime mover, the 2nd internal 
combustion engine 2 (following, ICE2), and a motor 3 (the following, EM3) are controlled by ECU8 which fed 
back the control signal from GSET4 and CVT5, and the transit drive of the automobile is carried out under 
the power of each prime mover transmitted to the wheel 6 through GSET4 and CVT5. If it puts in another 
way, the drive control unit for automobiles is constituted including an epicyclic gear drive 4, the stepless 
change gear 5, and a control unit 8. A control unit 8 While controlling the torque and rotational speed of the 
1st internal combustion engine 1, the 2nd internal combustion engine 2, and a motor 3 According to the 
amount alpha of accelerators, and the vehicle speed V, a torque assignment of each prime mover is 
controlled by "the control approach by the change combination of operation and a halt", and a rotational- 
speed assignment of each prime mover is controlled by "the feedback control approach with an epicyclic 
gear drive and a stepless change gear." In addition, a wheel 6 is braked in the electronics control brake 7 
(the following, EB7). Hereafter, it explains for details. 

[0014] Drawing 2 is drawing showing the epicyclic gear drive of the drive control unit for automobiles of 
drawing 1 . The principle of operation of an epicyclic gear drive is shown from the side-face mimetic 
diagram of drawing 2 (a), and the mimetic diagram of drawing 2 (b). In drawing, GSET4 consists of retainers 
13 holding the epicyclic gear 11 of 10 or 2 sun gears, the ring gearing 12, and an epicyclic gear 11. Here, if 
angular velocity of omega 2 and a retainer 13 is set [ a gearing's 10 angular velocity ] to omega 3 for the 
angular velocity of omega 1 and an epicyclic gear 1 1, a formula (several 1) will be materialized. 
a1omega1+a2omega2+a3omega3=0 (Several 1) It is a1, a2, and a3 here. : Constant and the ring gearing's 12 
angular velocity omega 4 omega4=omega3+b1omega2=omega3(1-a3b1/a2)-omega1a1b1/a2 (several 2) It is 
b1 here. : It is expressed with the formula (several 2) of the constant above. 

[0015] When ICE1 is connected to a sun gear 10, ICE2 is connected to the shaft of a retainer 13 and a 
wheel 6 is now connected to the ring gearings 12 shaft here, a wheel 6 is the angular velocity omega 1 of 
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ICE1. Angular velocity omega 3 of ICE2 It rotates with the added angular velocity. Therefore, each 
rotational speed of 6000 (rpm), then ICE1 and ICE2 is stopped by 3000 (rpm) in the rotational speed at the 
time of high-speed transit. 

[0016] Next, when EM3 is connected to the ring gearing 12 instead of ICE2, a wheel 6 is the angular 
velocity omega 1 of ICE1. Angular velocity omega 3 of EM3 It rotates with the added angular velocity. And 
angular velocity omega 3 of EM3 Without operating CVT5 in the large vehicle speed by controlling by the 
current separately given to EM3, the angular velocity omega 1 of ICE1 can be held uniformly, namely, ICE1 
can be operated in the minimum fuel consumption operating point. 

[0017] That is, by this invention, two or more prime movers used for automobiles, such as an internal 
combustion engine of ICE1 and ICE2 grade and an electric machine (motor) of EM3 grade, will be arranged, 
and the gearing group (or gear train) of GSET4 adding the rotational speed of each prime mover will be 
controlled by ECU8. 

[0018] The program of the following figure is adopted as the control unit 8 shown in drawing 1 for the 
above-mentioned control. Drawing 3 is drawing showing the control flow chart of the prime-mover drive 
control approach of the automobile of one example by this invention. As shown in drawing 3 , block 101 
detects the vehicle speed V as a rotational-speed value about transit, and the amount alpha of treading in 
of the accelerator pedal as a demand driving force value needed for transit with block 102 (the amount 
alpha of the following and accelerators) is read. 

[0019] Next, the amount alpha of accelerators of the comparison test of block 130 is the set point alpha 0. 
It is a small case, When the vehicle speed V was lower than the set point VC and a comparison test is 
carried out with block 105 It is block 103, a comparison test with the set point VE is performed further, and 
when lower (V<=VE) than the set point VE, the vehicle speed V is block 104 and runs the program of EM 
drive., And by the program of block 104, EM3 is controlled by the current given to EM3 so that the torque 
according to the amount alpha of accelerators read with block 102 is outputted from EM3. (However, it 
considers as VOVE.) block 103, the vehicle speed V — the set point VE — large — becoming (however, 
VC>=V>VE) — an ICE1 drive program operates with block 106, and the fuel according to the amount alpha 
of accelerators is supplied to ICE1 For example, ICE1 works with rotational speed 1000 (rpm). Then, the 
halt program of EM down operates with block 108, generating of the output of EM3 is suspended, namely, 
EM3 is stopped. Thus, a driving force assignment is changed from EM3 to ICE1. That is, this is "driving 
force assignment control by the change combination of operation and a halt" to torque. 
[0020] In addition, in case this prime mover is changed, it is necessary to control a clutch to coincidence. 
A clutch is controlled by block 110 and EM3 is connected to a wheel 6. Moreover, a clutch is controlled by 
block 1 12, EM3 is separated from a wheel 6, and ICE1 is connected to a wheel 6. Moreover, in order to 
prevent the skid of a clutch, when combining ICE1 with a wheel 6, it controls so that the rotational speed 
of ICE1 agrees with the rate of a wheel 6 beforehand. In this case, it is block 1 14, and a clutch is controlled 
and a prime mover changes from EM3 to ICE1. 

[0021] If the vehicle speed V becomes higher (V>VC) than the set point VC, for example the rotational 
speed of ICE1 will become higher than 3000 (rpm) with block 105 While continuing the drive of ICE1 with 
block 1 16, the drive program of ICE2 is operated with block 1 18, and ICE2 is worked., The gearing group 
GSET4 is controlled by block 120, and it connects with the shaft of a retainer 13. In addition, the vehicle 
speed V and rotational speed shall have a correspondence relation. 

[0022] Moreover, as for the vehicle speed in this case, the rotational speed of ICE1 and ICE2 was added. 
Therefore, if fuel quantity equal to ICE1 and ICE2 is supplied to a gas column, the rotational speed of ICE1 
will be maintained from 3000 (rpm) to 2000 (rpm), and the rotational speed of ICE2 will be maintained by 
1000 (rpm). That is, this is "rotational-speed assignment control with an epicyclic gear drive and a stepless 
change gear" to rotational speed. 

[0023] Moreover, the torque of ICE1 and ICE2 becomes settled in the fuel quantity supplied to a gas 
column, namely, is controlled by fuel quantity. Rotational speed is controlled by the function which has 
specified the injection quantity to the rotational speed in the drive program of ICE1 and ICE2. About EM3, 
it controls by the frequency and current to give, as mentioned above The program which controls the 
torque and rotational speed of each prime mover by "rotational-speed assignment control" and "driving 
force assignment control" operates. 

[0024] Next, like at the time of acceleration, it sets to block 130 and the amount alpha of accelerators is 
the set point alpha 0. When large, the drive program of ICE1 and ICE2 is run with block 132. In this case, to 
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be shown in below-mentioned drawing 5 , GSET4 is controlled by block 134 so that the torque of ICE1 and 
the torque of ICE2 are added. Each torque assignment of ICE1 and ICE2 in this case is separately set up 
with the amount alpha of accelerators, and the vehicle speed V in the predetermined Ruhr. 
[0025] Furthermore, when CVT5 is provided, a part of generating torque of ICE1 and ICE2 is consumed by 
the rise of rotation of itself at the time of acceleration. In order to compensate this, the program of EM 
drive runs with block 136, a clutch is controlled by block 138, and the torque of EM3 is added. If the 
rotation rise of ICE1 and ICE2 finishes so that energy of a dc-battery may not be exhausted, actuation of 
EM3 will be suspended. Therefore, a torque assignment is also the function of the rotational speed of a 
prime mover. Therefore, the description of this example shown in drawing 3 is in the point of having also 
provided the program which controls a torque assignment of each prime mover by the amount alpha of 
accelerators, and the vehicle speed V while having the program which controls two or more torque and 
rotational speed of each prime mover. 

[0026] by the way — if EM3 is connected so that rotation may become reverse — angular velocity omega 
3 of the angular velocity omega 1 of ICE1 to EM3 A wheel 6 is moved with the reduced angular velocity. 
Therefore, a wheel 6 can be stopped, with ICE1 rotated. That is, there is an advantage which can control a 
wheel 6 to start and a idle state free, without using skid elements, such as a liquid clutch and a friction 
clutch. In addition, EM3 at this time is in generator mode. Furthermore, if the output of ICE1 is suppressed 
and EM3 is made into motor mode in the above-mentioned condition, a wheel 6 will be reversed and a car 
will retreat. That is, other descriptions of this example shown in drawing 3 are also in the point that the 
program as which it is in controlling the gearing group of GSET4, for this reason a rotational-speed 
assignment of each prime mover is determined according to the amount alpha of accelerators and the 
vehicle speed V is prepared so that the rotational speed of two or more prime movers of each may be 
added or subtracted. 

[0027] the control flow chart of the example shown in drawing 3 on the other hand — the time of 
acceleration etc. — like, since priority is given to performance traverse over a fuel economy or exhaust air 
purification nature when need torque is large, priority is given to driving force assignment control over 
rotational-speed assignment control. If this relation is made reverse, the fault that the performance 
traverse at the time of high-speed transit is hard to be secured will arise. However, it is satisfactory even 
if it gives priority to rotational-speed assignment control over driving force assignment control by the golf 
cart and the cart for the handicapped which are restricted to the operation application of low-speed 
transit. When a prime mover gives priority to exhaust air purification nature as mentioned above if it is the 
combination of ICE1 and ICE2 as a combustion equation prime mover, and EM3 as an electric-type prime 
mover if a reverse view is carried out, the larger one of a driving force assignment is given priority to and 
assigned to ICE1 or ICE2. 

[0028] On the other hand, drawing 4 is drawing showing the outline of CVT control of one example by this 
invention. It is an example of rotational-speed assignment control. If the remaining output is connected to a 
retainer 13 through CVT5 at a sun gear 10 for a part of output of ICE1 and the ring gearing 12 is 
connected to a wheel 6 as shown in drawing 4 , it will respond to the change gear ratio of CVT5, and it is 
omega 3. It changes and is the angular velocity omega 1 of ICE1. Even when it is fixed, the rotational speed 
of a wheel 6 changes and the condition of retreat, a halt, and advance controls a car according to a change 
gear ratio. 

[0029] If the ratio of the torque by the side of a sun gear 10 and the torque by the side of a retainer 13 is 
not fixed at this time, the force with GSET4 impossible for will act. Torque is controlled by pressure of the 
belt of CVT5 in order to avoid this. As everyone knows, the transfer force of CVT5 using friction is 
proportional to pressure. As mentioned above, the rotational speed of ICE1, ICE2, and EM3, i.e., the rate of 
a wheel 6, is controllable free by combining ICE1, ICE2, EM3, GSET4, and CVT5. 

[0030] Next, a concrete configuration when the big torque at the time of a climb and acceleration etc. is 
required is explained. It is an example of driving force assignment control. Drawing 5 is drawing showing 
torque addition control of one example by this invention. Drawing 6 is drawing showing torque addition 
control of other examples by this invention. 

[0031] When the big torque at the time of a climb and acceleration etc. is required, the torque of ICE1, 
ICE2, and EM3 is added, and a change gear ratio is controlled using CVT5, and control which doubles 
torque is performed. As [ show / in drawing 5 ] Torque is added with a gearing 24 using gearings 21, 22, 
and 23, respectively. Moreover, if the torque of ICE1 is told to a gearing 25, the torque of EM3 is told to 
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the ring gearing 31 for the torque of ICE2 through a gearing 29 through a gearing 28 and rotation of an 
epicyclic gear 26 is fixed as shown in drawing 6 , the torque added from the retainer 30 can be taken out. 
[0032] If the transfer torque of CVT5 is controlled according to the vehicle speed V, the torque of each 
prime mover will become settled automatically. And if ICE1 is a gasoline engine and transfer torque is 
controlled according to throttle-valve opening, ICE1 will be controlled by the maximum effectiveness point 
(or near). If pressure is too large, since the life of the friction surface of CVT5 will fall, pressure is 
controlled according to transfer torque. 

[0033] At the above-mentioned example, it is (1) as mentioned above. While a control unit controls two or 
more torque and rotational speed of each prime mover, a torque assignment of each prime mover is 
controlled according to the amount alpha of accelerators, and the vehicle speed, each prime mover is 
operated in a best efficiency point in large operational status, and a fuel economy is raised. Moreover, (2) 
Loss is reduced avoiding the skid of skid elements, such as a clutch, by controlling the gear train so that 
the rotational speed of two or more prime movers of each may be added or subtracted, and a fuel economy 
is raised. At this time, a rotational-speed assignment of each prime mover is controlled by the epicyclic 
gear drive and the stepless change gear according to the amount alpha of accelerators, and the vehicle 
speed V. Therefore, the drive control unit for automobiles will have a driving force assignment means, a 
driving force control means, a rotational-speed assignment means means, and a rotational-speed control 
means. 

[0034] Drawing 7 is drawing showing the outline of the exhaust air purification system of one example by 
this invention. If a gasoline engine and ICE2 use as a diesel power plant and EM3 uses ICE1 as a motor, it 
will work only ICE2 at the time of the environment, for example, low-temperature starting, where discharge 
of a hydrocarbon becomes a problem. (It is good even if it starts by EM3.) When discharge of nitrogen 
oxides, such as city area transit, becomes a problem, only ICE1 is moved again. 

[0035] Moreover, in the case of a gasoline engine, at the time of low-temperature starting, ICE1 and ICE2 
both delay the ignition timing of ICE1, and raise the temperature of exhaust gas, and warming up of a 
catalytic converter 41 is promoted for them. ICE2 is the usual ignition timing and secures the driving force 
of a vehicle. The catalyst of platinum etc. is supported by the catalytic converter 41, it oxidizes and the 
unburnt hydrocarbon in exhaust gas and a carbon monoxide are defanged. Moreover, an alumina, cobalt, 
etc. are supported and nitrogen oxides are defanged. The trap of the "soot" of a diesel power plant is 
carried out with a catalytic converter 41, and exhaust gas can be made into an elevated temperature and 
can also be incinerated. 

[0036] if a compression ratio is raised also in a gasoline engine — homogeneity — not using an ignition 
plug, spontaneous fire operation can be carried out in gaseous mixture. Since for that ignition becomes 
[ gaseous mixture ] difficult with leanness-ized past**, it is necessary to raise the temperature of gaseous 
mixture. Moreover, if gaseous mixture becomes deep, combustion is brought forward and an effective 
output cannot be taken out. Therefore, spontaneous fire operation of ICE1 is carried out first, excessive 
power is absorbed by EM3, and a dc-battery 42 is charged. If the demand load of a vehicle becomes high, 
ICE2 will also carry out spontaneous fire operation. The rate of fuel consumption is below the diesel power 
plant of direct injection, and spontaneous fire operation also has very few discharges of nitrogen oxides. If 
a demand load becomes still higher, ICE1 will be changed to the method which lights with an ignition plug. If 
these are shown in graph, it will become like drawing 8 . 

[0037] Drawing 8 is drawing showing the outline of the prime-mover controlling method of the exhaust air 
purification system of drawing 7 . The outline of the two or more prime-movers controlling method by this 
invention is shown. Usually, in the case of a gasoline engine, the discharge concentration of nitrogen oxides 
is high at the time of the air-fuel ratio 18 neighborhood. When changing from the compression ignition (it 
expresses compression) of an air-fuel ratio 30 to ignition plug ignition (it expresses ignition) of an air-fuel 
ratio 15, it is P1 of drawing 8 . By changing at a point, the level difference of torque is avoidable, if fuel 
injection timing is brought forward to whenever [ crank angle ] also in a diesel power plant — homogeneity 
— it becomes the compression ignition of gaseous mixture and the discharge of nitrogen oxides falls. 
Therefore, since abnormal combustion when fuel oil consumption increases is avoided when a demand load 
becomes high namely, fuel injection timing is delayable just like a diesel power plant. 

[0038] Drawing 9 is drawing showing the control flow chart of the prime-mover drive control approach of 
the automobile of other examples by this invention. It sets to drawing 9 and is the engine combustion 
temperature theta 1 of ICE1 by block 201, It is the engine combustion temperature theta 2 of ICE2 by 
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block 203. It measures, When smaller than set point thetaC, the drive program of ICE2 which is a diesel 
power plant is run with block 207. A diesel has little discharge of unburnt hydrocarbon as everyone knows. 
By block 209, the amount alpha of accelerators is alpha 01. When large, the increment in the fuel supply to 
ICE2 is stopped, and the drive program of EM3 is run with block 211. Thereby, generating of the "soot" of 
a diesel proper is prevented. 

[0039] That is, a torque assignment of two or more prime movers serves as a function of the combustion 
temperature of inside and an external combustion engine other than the amount alpha of accelerators. In 
addition, the combustion temperature of inside and an external combustion engine is detected from the 
temperature (RAJIETA water temperature) of for example, an engine cooling medium, the temperature of a 
catalytic converter, etc., and has pointed out the thing of the engine combustion temperature before 
combustion of the gaseous mixture related to the cleanliness (clean nature) of exhaust gas. 
[0040] It returns to drawing 9 and is theta 1 and theta 2. At the larger time than set point thetaC (since 
the cooling medium and catalytic converter of ICE1 and ICE2 are an union, even if ICE1 does not drive, 
when theta 1 becomes high along with theta 2) The drive program of ICE1 is run with block 213. Although 
ICE1 is a gasoline engine and nitrogen oxides are low, the unburnt hydrocarbon at the time of low 
temperature is high. However, since the temperature of a catalytic converter is high in this case, a 
hydrocarbon is defanged with a catalyst. And with block 216, operation of ICE2 which is a diesel power 
plant is suspended with block 218 at the time of alpha>alpha 02, and it prevents discharge of nitrogen 
oxides and soot. Moreover, the operation mode of ICE2 is changed to ignition plug ignition with block 220 if 
needed. Therefore, the description of this example shown in drawing 7 - drawing 9 controls a torque 
assignment of two or more prime movers of each, checking engine combustion temperature, and is to make 
discharge of the injurious ingredient of exhaust gas into min. That is, according to the demand driving force 
value alpha which needs two or more prime movers for transit for the engine combustion temperature 
theta! and theta2 of each prime mover, and transit in the prime-mover drive control approach of the 
automobile which carries out drive control, drive control of each prime mover will be carried out by the 
torque assignment control approach which assigns a driving force assignment to each prime mover, and 
controls each prime mover. 

[0041] If the above is summarized, the description by this invention will be as follows. Operation conditions 
of each prime mover, To rotational speed, to torque, "driving force assignment control by the change 
combination of operation and a halt" is performed, and "rotational-speed assignment control with an 
epicyclic gear drive and a stepless change gear" is related with so-called economical efficiency, clean 
nature, etc. of rotational speed (N) and the NT property (engine performance of a prime mover) of torque 
(T). It can be said that it is what is doubled with the optimal conditions. And if it is the case where clean 
nature is thought as important, "driving force assignment control" will be performed, checking the 
combustion temperature of inside and an external combustion engine. Specifically, setup of alphaO, VC, and 
VE and selection of a1, b1, a2, and a3 are performed as operation of each prime mover can carry out in a 
best efficiency point, and so that it can carry out by the purest combustion. 

[0042] In the prime-mover drive control approach of the automobile which will control the drive of two or 
more prime movers with which an automobile is equipped for transit if it puts in another way The driving 
force assignment control approach which assigns a driving force assignment to each prime mover 
according to the demand driving force value needed for transit, and controls each prime mover, According 
to the rotational-speed value about transit, the drive of each prime mover is controlled combining the 
rotational-speed assignment control approach which assigns a rotational-speed assignment to each prime 
mover, and controls each prime mover. 

[0043] Next, other exhaust air purification systems about clean nature are explained hereafter. It is 
possible to change ICE2 explained in the example shown in above-mentioned drawing 9 to gasoline mode. 
Moreover, as an internal combustion engine with which combustion characteristics (property whenever 
exhaust gas harmful) differ, there are a diesel, a homogeneity mixing method of a gasoline, a stratified 
combustion system, other gas turbines as an external combustion engine, a Stirling engine, etc., and it can 
use combining these. Said combustion characteristics can be made to produce a difference by changing 
ignition timing also in the same gasoline engine, as mentioned above. 

[0044] Drawing 10 , Other examples by this invention It is drawing showing the outline of an exhaust air 
purification system. The system which switches the combustion system of a gasoline and a diesel and 
purifies exhaust air is shown. That is, in the case of a multiple cylinder engine, it is easy to make the 
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remaining gas columns into a diesel combustion system by making the gas column of predetermined 
plurality into a gasoline combustion system. Thereby, the engine with which combustion systems differ is 
prepared, without building two or more cylinder crank cases. In drawing 10 , it is equipped with injection 
valves 52a-52f and ignition plugs 53a-53f to 6-cylinder 51 a~51f each, fuel injection timing of these 
injection valves — bringing forward — homogeneity — if it is made gaseous mixture and is ignition plug 
ignition, it will become a gasoline combustion system. Moreover, fuel injection timing is delayed, and if 
compression ignition of the ignition plug ignition is suspended and carried out, it will become a diesel 
combustion system. Thus, by the compression ignition method, even if it changes fuel injection timing, the 
combustion system of a diesel and a gasoline can be changed. 

[0045] Drawing 1 1 , Another example by this invention It is drawing showing the outline of an exhaust air 
purification system. As shown in drawing, the output of fuel injection timing of the central processing unit 
61 (CPU61) of a control unit 8 (ECU8) goes into a register R162 and a register R263. thereby — fuel 
injection timing of the injection valve (52a~52c) among power transistors 64a, 64b, and 64c, power 
transistors 64d and 64e, and the injection valve (52a~52f) to which 64f was independently controlled and is 
connected with the power transistor (Pa-Pf) Fuel injection timing of an injection valve (52d~52f) is 
independently controllable. That is, two or more registers are prepared for ECU8 about fuel injection timing. 

[0046] From the above-mentioned example, the description of others by this invention controls a torque 
assignment of each prime mover which can be changed to each prime mover by which properties 
(combustion characteristics) differ whenever exhaust gas harmful, or a different combustion system, or the 
torque assignment of each gas column which can be changed to a different combustion system according 
to the amount alpha of treading in of an accelerator pedal, i.e., an operator's demand driving force value, 
and is to make discharge of an injurious ingredient into min. And it can be told to a different combustion 
system for every gas column that the approach of carrying out change control is what forms two or more 
registers R1 and R2 related at ECU8 at fuel injection timing. 

[0047] If it puts in another way, whenever exhaust gas harmful, according to the demand driving force value 
which is the drive control unit for automobiles which carries out drive control, and needs two or more 
combustion equation prime movers with which an automobile is equipped for transit for transit of an 
automobile, it has the means which carries out a selection setup of the combustion system from which a 
property differs (change control is carried out) for every combustion equation prime mover. Moreover, 
whenever exhaust-gas harmful, it can say that it is having the means which carries out change control in 
the combustion system from which a property's differs (a selection setup is carried out) for every gas 
column of a combustion equation prime mover according to the demand driving-force value which is the 
drive control unit for automobiles which carries out drive control, controlling combustion of each of this gas 
column, and needs the combustion equation prime mover which has two or more gas columns with which 
an automobile is equipped for transit for transit of an automobile. 

[0048] Next, connection of each prime mover and an epicyclic gear drive is explained. Drawing 12 is 
drawing showing the connecting means of the each prime mover and epicyclic gear drive of one example by 
this invention. As shown in drawing 12 , a spline joint element is prepared in the output shaft of ICE1, ICE2, 
and EM3, it attaches and removal is easy. The shaft 71 of ICE1 is supported by bearing 72, and the spline 
element 73 as one connecting means is formed in the edge. This combines with the spline element 74 as a 
connecting means of another side of the input shaft 75 of the gearing group GSET4. 

[0049] On the other hand, the spline element 77 of the shaft 76 of EM as well as the spline element 73 is 
built, and it considers as joint element structure connectable with the spline element 78 of the input shaft 
79 of GSET4. Since the spline elements 73 and 77 and the spline elements 74 and 78 are the same 
structures mutually, EM is connectable instead of ICE1. It is necessary to reinforce the burden of EM 
depending on the environment where the vehicle set. In this case, EM of ** according to one more is 
carried instead of ICE1. Thereby, the operating range in EM is expanded. That is, the description of others 
by this invention possesses the joint element of the same structure as the outgoing end of two or more 
prime movers, and is to make easy association with each prime mover and an epicyclic gear drive. 
[0050] To drawing 7 , further, return and when a vehicle goes down a hill, EM3 is operated as a generator. 
Under the present circumstances, when charge of a dc-battery 42 is completed, a generation of electrical 
energy stops and the capacity of moderation and braking declines. At this time, braking is taken charge of 
in the electronics control brake EB 7 of dr awing 1 . Moreover, a throttle valve can be attached in ICE1 and 
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ICE2, this can be extracted, and stop ability can be increased by engine brake. That is, the assignment of 
the damping force of two or more prime movers is controlled by the same approach as a torque assignment 
according to the charge of a dc-battery. A charge increases a damping force assignment of a combustion 
engine, when it has been grasped according to the current of the electric machine EM inputted into a dc- 
battery and this current becomes small. Thereby, heating of an electronics control brake and past [ usage ] 
can be prevented. 

[0051] Therefore, the description of this example controls a damping force assignment of two or more 
prime movers according to the charge of a dc-battery, and is to prevent heating of a brake, and past 
[ usage ]. Namely, it sets to the drive control unit for automobiles which controls this each prime mover in 
order to carry out the transit drive of the automobile equipped with EM3 as ICE1 and ICE2, and the 
electric-type prime mover as a combustion equation prime mover. It responds to the regeneration charge 
permissible dose of the dc-battery 42 which supplies power to EM3, So that the damping force by the 
engine brake of ICE1 or/and ICE2 may share the regenerative-braking force which this EM3 should bear 
Above-mentioned ECU8 shown in drawing 1 controls to extract a throttle valve to ICE1 concerned or/and 
ICE2, and to increase engine brake stop ability. 
[0052] 

[Effect of the Invention] Since the prime mover which consists of an engine and a motor becomes possible 
[ operating in a best efficiency point ] in large operational status according to this invention, it is effective 
in coexistence of a fuel economy, exhaust air purification nature, and long-distance performance being 
realizable. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the drive control unit for automobiles of one example by this invention. 
[Drawing 2] It is drawing showing the epicyclic gear drive of the drive control unit for automobiles of 
drawing 1 . 

[Drawing 3] It is drawing showing the control flow chart of the prime-mover drive control approach of the 
automobile of one example by this invention. 

[Drawing 4] It is drawing showing the outline of CVT control of one example by this invention. 

[Drawing 5] It is drawing showing torque addition control of one example by this invention. 

[Drawing 6] It is drawing showing torque addition control of other examples by this invention. 

[Drawing 7] It is drawing showing the outline of the exhaust air purification system of one example by this 

invention. 

[Drawing 8] It is drawing showing the outline of the prime-mover controlling method of the exhaust air 
purification system of drawing 7 . 

[Drawing 9] It is drawing showing the control flow chart of the prime-mover drive control approach of the 
automobile of other examples by this invention. 

[Drawing 10] It is drawing showing the outline of the exhaust air purification system of other examples by 
this invention. 

[Drawing 1 1] It is drawing showing the outline of the exhaust air purification system of another example by 
this invention. 

[Drawing 12] It is drawing showing the connecting means of the each prime mover and epicyclic gear drive 
of one example by this invention. 
[Description of Notations] 

1 [ — Epicyclic gear drive, ] — The 1st internal combustion engine, 2 — The 2nd internal combustion 
engine, 3 — A motor, 4 5 [ — Control unit, ] — A stepless change gear, 6 — A wheel, 7 — 8 An 
electronics control brake, 61 10 — 11 A sun gear, 26 — 12 An epicyclic gear, 31 — Ring gearing, 13 30 — 
A retainer, 21, 22, 23, 24, 25, 28 and 29, — gearing, 41 [ — Injection valve, ] — A catalytic converter, 42 - 
- A dc-battery, 51a-51f — A gas column, 52a-52f 53a~53f [ — 71 A power transistor, 76 / — A shaft, 
72 / — Bearing, 73, 74, 77, 78 / — 75 A spline element, 79 / — Input shaft ] — An ignition plug, 61 — A 
central processing unit, 62 — A register R1, the 63 — register R2, 64a~64f 

[Translation done.] 
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